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PURPOSE:To provide a thin type steam reforming reactor for generating a gas contg. hydrogen by the reaction of 
hydrocarbons or alcohols with steam, appropriate as the fuel reformer for the fuel cell with hydrocarbons or alcohols as 
the fuel and capable of being set in a small area. 

CONSTITUTIONS plate-fin compartment is set alternately in multiple stages to constitute a reaction chamber 1 1 
provided with a thin-film steam reforming catalyst 1 and a heating chamber 12 furnished with a combustion catalyst 2. 
The thickness of the catalyst 1 and combustion catalyst is preferably controlled to 0.2 to 2mm and the thickness of the 
reaction chamber 1 1 and heating chamber 12 to 0.7 to 4mm. The plate-fin compartments can be concentrically set in 
multiple stages to constitute the reactor. 
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%&mKltffift 2 T B 3 #22*1 




(7DWKA 


000105567 


»^«30*»l®^*i!*O 1991^10^16H$^f 










^88iK^}illTBl#l# 




(72)»W# 


ft JWU 






fi53Emjll»*W«l 3 T S 9 S 9 ^ 




(72)589Mf 








^«^Si?HSW5cSI«i5087#«llO^ 




(74)ftSA 


#«± mm (ni«) 



(54) nmo«fH mm*M%i&&Rim 



(57) DB»] 

»HSBt i/TiHnmint(D^v«ii(iMi 

1 siyrrsRfcsg 1 1 1 , ■ mmzmvttmmm 

2 *Mrr ft*** 1 2 1 v-cm&tz. 

a&HtetttlfcJ:r;j!!S^«iat©J9*ttO. 2~2mm 
*C. Rfc&l l*«fc^Hni»Sl2©^*ttO. 7~4m 




(2) 

1 

1 E«©S2!*as&aicf!KfcS8. 
[»#S3 3 MRS*. *iSttfcJ^L&&jK8!K£ 

*Ba&BK«8. 
[R**4] »89«l'fiKMUfc*«(m9ic®<B!K©i?* 
*t0. 2~2mmT, *oKJS£©£#d t 0. 7~4m 
mT* * t i: SfttSif 1 ~ 3 E«©*£*B 

2~2mmT. *^JDS»S©^***0. 7~4mmTJfe 
* £ t «4$«iTSi!#* 3 E«©»g*B&ttHKf6; 

imefM&iMn 20 

[000 1] 

-am t *«a t ©rase* d *«*^rr 5#x 

[0002] 

[«£*©a«sfe«fct;*©wsja] «*, 50 

7*3-;MBi:*B&i©R£»c<l; 0#B*^tr*# 

^©tfc*^afeSftaRS*ttUfcRfi»©Rl&ilSM 
"fete-Cft?*. nciS&BricOEJfcBBtt, 
3B£B©4>fcV>to0l;:. KSIi»**tf3tS«aWt*# 

©*SftK«fcftoTV>fc. 
[0 0 0 3] H©»«£S!Dj&8*.S*!i:ibT. 
ifc«»*frftQg©-SRiS©l«iffi5S«Sfl^tL, *H 40 

&*B&i&ftE>&gB#g3iiSn, inecw*'* 
[0 0 0 4] 2-1 6 7 2 0 3^#tfe^T 



ft§8¥5-1 5 5 602 

[0 0 0 5] ±E©*&S*l&Jtt*W*§&Pg©-B 
R«5SE«8S. &^t>£»ttfcL*&ai&BEJ&£ 
taSKBBfllL&RfcSSfi (£TF» i«>Ti& 
JiSKfcBBi*}) ©V>?*lfc:feV>Tt>. «5&£:fe<fc 
lX*B^iSfeKR)Sas«lSbTViS3>^- M > h© 
-0©3>^-h^>h©®T*ffl«fcS2 
0~6 0mmgKlii&ST?»D, £n<S&&g!KJ68@ 
£#iUTtt, !9;fiiSe> SB««tt>fc*^aD© 

[0006] 

[85!©1»] *!8Wtt> £U©«k5fclSifc*B*&tt 

e*±E©*aasiS«fi«fc 0 f* t tat 

•P*. fcoTBBiBSU SB (E&S8) SBfbfc, Z. 
n&<S&&EJ&£B<fc 0 < £ t ©T£ 

**B3^EfcS8*«3irr* c t * s w W*. 
[0007] 

[awsai^-rsfc©©^®:] *»m#&f*, ±e©b 
t, cn&»Rtt©&^£ffi£Tn«, *£&ijfcg3 

S7k-HK©#S!iUT. *^K^B©BBiiS 

SJLfflU *ffiM©»i!*^»HKJfi«S!iSeTSlc 
Soft. 

[0 0 0 8] -TfcfclS, *893©ft«*Ji!S&i&BEJ&SS 

8£n«rr*Efc3£ bT*w5LT&* c t *ft « 

5. ±E©7>-Ufc©:i>7V-*>H;t K4>R«# 
ttfc#B»cBO&nT^Tt>«t<, ±E©JDJ»Bltt>, 

fc, ±E©*R«C«fflUfc*Ba*Rttttt©J?**t 

0. 2 ~ 2 mmT, *»^K«:S©ff**«0. 7~4m 

m. »RttlC«SUfcj6S^»«©i?*^0. 2~2mm 

T. *OlWS»S©J?**»0. 7~4mm-C»5ut4t) 

#Btrs. 

[0 0 0 9] *58iB©£0£ffiK:*V>T. 
tl5*3l8a3feBtt«tUTtt> A 1 1 0« , ZrO,§ 

U La, Ba, Ce, C a^fflSIH)^&ln^*:»flI 
©MJ8fi!t»*«ff * U < ffifflTSS. 
[0 0 1 0] Ctl6©ttBj^*Blil«©*i(a86:Bftt 
BfctfSTSfce, ^©«k5&4B©^«*t»fflSn 
•5. 

(1) ^$BB& : ft£gt>-?, ttB^^ABCAllR 
bTB«SU, KBa*S« ZT>\sZtHm 
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3 

[0 0 111 (2) X/Vy*&:R+eVgU:©jKftx 

tutiMommmzmrrzK™ m 

SCtUTtt, Ba^ffiX/t^U^, SAW 7X3. 
[0 0 12] (3) Kfrm* : 
[0 0 13] (4) Sttft#ft : ftf. £«£±§E©«4 

««wru commzim, tmmumvz. c© 

*. ^^-r. ±E©ttlfc£#©5*© 

«ttj^*f&=»^&fi#ifc#©*£iE8©^&ft 

[0 0 14] ±fB©*5fctT)«SSn-5»K«©*3S 
«, HI 0 (A) ~ (C) fc*t"J:5&#fe&*l*ffl3n 

m (a) ©#*&?«, ^k-h«Rjsa«jsio 

0 tmmmmio i ©WK«j*©j«n*tsi«Tf#i» 

10 2SJBK £*l*0* 
f*«}:5fcifc#fc$TDtttf» C©*f0ft>ffc2«i:©X^ 

—a— i o 2 -ciwattftM* i o i s*a,t, e*swic 
ias-rs. mm (b) ©£&-?(£, sfcssoicjgioo 

ffi(ci£#©gfKt&5 ff? 1 0 3 c am 1 0 3 © 

mm»ommio omrmmmm o 1 s^tf^t 
(o Rj5a©fijaiooiac*»©sae 

1 0 4 «Kft tt£®l 0 4T*Rtttt*l 0 1 «£B 

•r * z: t fc<fc o . mmvmm 1 o 1 «£*£rtK«»t- 

[0 0 15] ±i2©»Ktt©*jRai&fltta©Jf*e. 

2mm€S*W*U<. »1~0. 2mm*tg'bfiF*b 
K £*£©»* ft-ftfe*. R*ft©li1M F©Si 
*<5^P-h©Blg) tt. sfcOJ*jl€f*fc» *359i©B 
«©l^T?fcVhgfc#ajrP£fcWi*>0*\ 
*«a«Rltt«t©Rj6:S^©lR D tilttfttfcJ: t>T 

E*sw*ffia-r*isfeeE»©H»)i«Ktt«fc«tt 



(3) ftffl I l I 5-1 55 6 02 

4 

ttH©Jl*:/5Xl!&0. 5~2mmgS, 
*frWtett»4~0. 7mm8ate**4«***0, £ 

[0 0 16] ±82©SI8#©*£aiftg»t8S<t*£E 
JfcSt, iRMtt&O. -ft©Hg (±ELfcE££©W 
1MF©8t&.57>-h©;:i. ttTHC) 
0, ElSart©*«§«(cHSJ6©ia«*J:«S*4fiic« 

©«nt» jnsfi^i^©iisfi8SE#:©jentt. isiia*ip»cf 

10 [0 0 1 7] i£3T, *BW©EJ6«Ttt, 

uzzmmmzmAu zn&tmtLxmmz-itxn 

[0 0 1 83 C©«k5lC. ttft«rt?ft*««ft*n« 
*. Sfcfr-f *«©-fe? 5 v V t&tt & U JteMtfi 

»«*&4^©iWKi««-#t«y8-e«*. znzafmm 

[ooi93 cti6*ftiw©jmft*icag-rftc 

«icijfflT«jB«s«M«t©jp*, «<3:^ii»emtt«K«ffi 
«-j-**&©aoma©6tt. ±ei/&*RK©*sa& 
H«*©ff j:tfK«a©« t H«©a* ic± o n« 

[00203 set, *»M©fiW«te*wTtt, ±e 

40 c©t€r, in!»afcfe*K«©j6!ijBiiB!j«SAfilbT 
[0 0 2 13 ft*. *«M©EiSffi»t*v»T, EJS&ifi 

S^UT. !Ka9$©i6j±tc-pt©si:t*tT#*. 
[0 0 2 23 *m<DR&&T-mtZZ.tifiT 
t**«a»SS«:©K»»i, Ci ~C« ®Afc**. 
^-7'9-fl'6fS©^ft:*5tl, Ci ©7;pn-;k c 
50 6 K±©7;W3-^©^»©isiBjTSi/^av>. a 
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5 

tt, «*3u ffl£lKj6 0 0~9 0 0 , C» E*iBO. 5~1 
5Kg/cm' , LHSV»0. 6~6h 

" 1 . S <#8&) /C PEJUS) «|2~5i 

[002 3] 

[fls/8] *«£t&BR&©^BWi##K:¥^ , b©T 

fcfe, 9lltnft£J6^li«dlt««tCJ:D«ISSti«« 
SfcfcoTH*. cnST, €JRl8ffl©3fe@«tUT, 
y P- h »S©Klfi«&afeA-r * Z t *>K* Stlfc**. 

[0 0 2 4] Tfcfcts. ^W-h)fSC©KJ6:«Cfl£*© 

fc3©****< UTJIMiM&MSfcD ©£»««*«* 
*5fct,fc. L#U EJ&J*©HE*fi&©P«±, AX, 
v h D-f Xtt 3 mro8g*t|B#T* 0 . *©fc»KJ$3 
©£*<bl 0mm<&^*t|8gTj&. 3 £. u^t>, Efc 
Sl*i©:tfX#©iiStttt, hftttt©KEt£fflSfc 
R«^OSaiK*ltS«Ri5»T©8iEn^lt<^ 

[0 0 2 5] C*lfc**U *^©KJSSTtt, 

*©^y htt©)ttflt&ffiffl-r<5«^fctfc^ rj&s© 
(7V—h©KRD &#t)«)TAh$<-rsc:i:*tT 
±82©^BS«(©W®S«tt-rie:t*tT^-&. * 
&fc>ti> S*IB!K©*3!l^*K»«&«ffl-r«fc«), BE* 

ifi&&kit?T> s«»t?©esRagifi*t±i;»v>. ua> 
*>. *Rtt©**g3MttKtt. ffi^s#©ess®!si£ 

[0 0 2 6] cnSCiD. *»W©EJS8Ttt, 

»*>o«**3n, «*©^pyh«©«iisffiffl-r«* 

S.fcDfeKa©KJ&*tiiJt8£&D, Jl©»*tUT. K 
HBtt*J:tfSlfi«««*t«e*©^Wy U*©tt8*ffi 

[0 0 2 7] *RftttlCj££ t 

i«»««£©J¥*fc*-n*ft» 1 mmfcft±tf n«, 

EfcSfc «fc tttrajs^ojfta B-en-enifc 2 mm-c-h»T 
»5. c©iss[*n-en©»E«©^fes, file, -t-n-f 

n«96 0 OmmttSt, *ij*55 0 kw©«SW«ffiffll* 

mtw. z <Dmmzmzvm<D*.a&-mnfttt 

©18S\ rt"tTtf[ftiK)5 0 Omm, &SI&1 0 0 Omm 
t&O. *!893©lxJS$8T*tt. £©£3fc©*Pg-SR 
«*3C©£«S (SIB) g«T»l/6, nfflfKTtt 
l/Sift*. ^l/-htt©3^-^>h (f 

&t>s, ±ffl©fijfc&*s<fcrHnji!&3) *m<bmmi\z 

*fifcfiia&nT*»W©EJ«8&«|<$-r<6«^fcte^ 



(4) 4$K¥5-1 556 0 2 

6 

Ttt. »5 0 kw©«8»*«ifflT, Stg*J2 1 7 mm, 
&Stt9 0 0mmifcO, ±E©«3fe©*P&:zaniBj 
#5t©E*S (8H) &Sra»l/6£U:, ISSHttT? 
*n/5ifc*. 
[0028] 

•T*&*©fl.«Btc&D, B2tt01©8fffiBn?il&3. 
H 1 IC*-r*»^©SfSSgtt. MjK©<&ttSnfcK^S 
1 1 t-e©Pffl3*JDSI»S 1 2Tt*E>u«*|j«fc&oTV> 

tt. 4 5mmX 4 Ommx 2mmT*0> E^ll© 

(ataa#»»c«fcDjg«*n&>b©-r, hawa 1 , o 

« «£*ftO. 8 6 7 7 g, frWafcO©»*2 5 0/i 
m» » lOl 5wtX*S«fctfKi 05wt 

X©t>©*«ffl) (X*— !J— ©g**£6T£fc©IP 
S*tlmm) 1**» Bff«f>*fcKfi*nT^«. H©j» 
ttfl©E££l lf*J^©S*fitt> ttrSEL-JtHl 0 (A) 
- (C) ©«fc 5 *. fcS, 2k«rcttBio 
it? (A) ©^£*f8fflL&. 

[0 0 2 9] ±13©KJfcg 1 1 rt8?ffl»Ktt*l!ia3!cH 

mmi<omm\z, ^-(>3^mx^nitjksm <m 

T, RJ&Wrfcn*. R£«©#Xtt, 7-f>5^6«t 

•jfflsns. 

[0030] ±ia©s«ic f 8f.sfejRtt, ej&si i torn 

ffi3fcK@$nTV>*M&S 1 2 * 9 . Rig 7 *«T«I& 

$n*. -rfcfes, issa©^^?^ >i o 

* 51nH&£ 1 2 fcJOASn, KifX©J»*t|»S 7 sst 
30 SJ6S1 llC«l&3nS. PISUfc^XJ4, 5-f>6*> 
6»WSn4. C©<fc5»^ E^l lrt©8fcillS»© 

sftnt. mmrni 2^©Ka©^x©dsn«, 

ifeoTV^*. mm&l 2©^fl! (f^to^, * 
[0 0 3 1] ±|2©5«ge9Ttt, DnjftSl 2*5«tCXSJS 
[0 0 3 2] K±©«fc5fc«HS$n**55M©Rj&Sg& 

sn&fl-iiii («5n»o. i8 P pm) tm^m\ 
Rimi i©mnjaffi (7-f>5*^«Dmsn«.as:H 

^fX «**^^X» ©fig) S8 0 0"CC«tJj;5t 

ira^si 2 icsfi©fiaij»^x ®i<Dim®iB-cii&mi<ii 
ofc. c©E«©iie*ssifc*-r. 

[0 0 3 3] *fc> Jt«E©fcftlC, flaE©tt«ttlK (A 
It O. «0. 8 6 7 7 g> NiOl 5w 

tX*£tfK* 05wt%«fitt^«^-r^t>©^ 

50 ffl) saaLfcmasttEfcgicj:?), -H^nwisn&fl- 
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(5) 



556 02 



(MMftO. ISppm) t*m%%&Si®ntL, * [0034] 
R^WPja«S8 0 0 , CK«^**t63Scf!KJ6:*ffo [81] 



[003 5] 





8 0 0 CC) 


Rfc&l lffi* 


8. 2 (kg/cm z ) 


T T T TT O 

LHV5 


4. 6 (h ) 


s/c 


4. 0 (mo 1/mo 1) 






H 2 


69. 9 (v o.l 96) 


CO 


11. 5 (vo 1%) 


CH 4 


2. 2 (vol 96) 


co 2 


16. 4 (vo 196) 



[82] 





8 00 CC) 




8. 2 (kg/cm 2 ) 


LHVS 


1. 0 (h _1 ) 


j S/C 


4. 0 (mo 1/mo 1) 






H 2 


6 9. 9 (vo 196) 


CO 


11. 7 (vo 196) 


CH 4 


2. 3 (v o I 96) 


co 2 


16. 1 (vo 196) 



[0 0 3 6] 81. 82#&gj&*»&«fc5te, *S89i© 
EfcSfcifc'*. EJ&KH2IA&ittf4. 6teT**fc*> 
£ffi^fcl¥*©K&S8£. #S3iP!©H&S§i:^gg©E 

mmjk\.m&$n:±\iTft < tE«j£s©<£T*tiis 

tilt. Z.OZ.t\z*Q, *389i©EJfc8§»;:«fcnfcE. 

[0 0 3 7] H 3 WfiH) *«fctfB4 <0f®0) . @ 
5 (Sf®a) . 06 (IPrBH) tt. *f8^cDEi£^0<ffl 

2 ©rtSICb»8S«j8!lj»«jK*iaf§l/fc«^&StT^ 



SO 



[0038] a 3 fc^-r^-ce. 7 0©a > h 
*&«&snTv>T. mumi 2, sa&i 1*^11 

G^tlTV^. H4tt, 03ffl»rIiiBT&D, in*&& 

1 2©rts?**fc*K«ic^$nfc«s)!ftttJi2*tiiaB 

Stu 2rtfiSICli8*©fi«;«ftJ&^8^* 
¥fcKWatlT*D, «8fMJW&§8fcttB3©a-b« 
ltfffi0T*SB8lCjR'r<fc5fc, *ft©/X;V?L9*ti8! 

nfc«^*t#IS««8«i»« 2 K+#ff €TJg< «fc 5 \Ztt-o 
TV»S. ft*. H5lt^f±5t:. DHSS&&1 2fctt, ± 
E©«fc5ft«S«««Sff*tEJii$nTV^<Tt)J:V». Jn 
IS&gl 2©##XB, H4, B5W$*n©«£*>, 5-f 
>6*6»fflSn5. Un&Sl 2 fcEJS&l 1 

«. B4, H5Vim©«^"b. HI. H2lC^LfcW 
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(6) 

9 

[0039] H4-H5 lt*fR^«gSji8»«J& ifi* 

#X©lRDtHbft, HI. H2fc*UfcfifgtKUT» 
■6. 

[0 0 4 0] 06tt, H4C£f*«ft!9lft£l2 2:£c&£ 

SRl/TH*. B6©«mt, US 7 ©MRS 

n&«WWK2^«--c4o, EIBg7©EJ6;ai 1© 
SJUWflfttt i*atre 2 o««tTV>*. -tLT. in 

H4©*#iR«fc, H8fc^f5-f>4*6i»XSn 
* SSttfttttfttt* 8 a>S JRJfejWK 2 fc«&a*U tttKE 
Sfcfc<fcD&fi©fflHS&:*fXi:fc.&. fc*, B7l:*-f«k-5 

tc. m&si 2\z\t. ±m<D&5f£m&mtimmi< 20 

[0 0 4 1] S&, »K«<D*J8tai3«t«tttl tsXXtlBt 

m,m «> b e ~h 7 Kw-r«j"c«, 1 1 *«t 

tf£&&l 2©rt«SH©£*WHfcRHbTtr>*. *» 
Cfc#ff*UV». B6~B7fc**K^SfiMBMt»t 

ffl*^-to*s«^t>, H3~H4©«^tH«fc, turn 
<&«ia»©«)i&*«fca!akHSj6«©a«*x©wo m u 

tt, HI. ^KKLftflfcHCTftS. 
[0 0 4 2] B 9 tt, #589!©RJ&88&, 7U-M*© 

«to-*8wssiftt.«n;, (a) ttfl-HB. 

(B) tt (A) ©A-BSHtfiBB, (C) Wm$<Di» 

a • aai©&©©E«f©]5t(tit!8tt*^-rRiaH-r» 

*. *«Ttt. B2fcjRtt8«©, HttX*— 0— fc« 
f» IfcftlHWftftttKtt* 1 ft»i**ftHRBUfcK 
Jtttl l©ffiJg*»«T*^U-ht, MMkl2©ft « 
HfttMH-*?!/-!* (Ctt&©7W-hrt*E«:gl 1 
fcfiftftl 2£fflBiS7ifcS) i£. PMHBttfcttt 
iifcffitf. cn6©HHMMK©:/l/-h*PM>H«fc 
StaT, #58iS©R£38fc8lJ£t,;fc'fe©T?» B9«f, B 
l~B2£E-ft#tt, Bl~B2£W-«t8»**l/ 

WD&mtm 2 s ah3«&h 3-8 ic*-r«k 5 £ *>© 



4$BB¥5-1 5 560 2 

JO 

s. B 9 \zm& 5 fc®fom&&tzM8i?z z. t&r 

[0043] 

mwomm &,±.&mvit&5\z, *me>&&8\z 
.tntf. «*©^ w h &<D*m&&Ktm+mmm 

7;k3-Jl««j»Wi:-r*«««iyi©*WaW*Hi: 

i/TffsstxsjrrsctatTg, ^m-^ih has 
»«*^»4r-iW»fcs(WMire*». zo 
tt* M^mzhwmommmM,msitxm 

aMiE£fc#i&?-$ a««©iS:#s*>Bs 

[BH©ISW%ft9i] 

[HI] *»W©KJ6W©-Sfe»W«H9rr*ft:©©^ 
HOT?**. 

[B2] Bl©9rHB-?&£. 

[B3] *»M©R«»©ffi©*lt«SKW-r*&»© 
*HBT<&$. 

[H4] B3©0riSH-?**. 

[B5] B4©gHfl&RWTSfc©©BTfc*. 

[H6] B4©<a©«HW*KWr*fc©©HT*S. 

[B73 H6©tt©XXfl«KM1-«^«©BT»«. 

[B8] H4«J:tn96lC3K-ril©IBttH©«ldfA©Hlr 
BBT!, B3©a-b«UKHBT?*S. 

[H9] *»i»©El688©Setffi©*JS0!&BlM-rs 
fc©©BT, (A) ttfl-HH, (B) tt (A) ©A-B 
•ffHH. (O ttJg»^©JSA-Kffl©«:©©B^© 

[BIO] *J69lfc«5*iatttt«©S*Srt^©«t$ 
«8S*-rBT?*«. 
[«F#©RW] 

I *Rtt*&s<&®*aK 

2 

3 8feRRIWA5'f> 

4 WWA*-f> 

5 i&gE«a»7«©^©^0ait5'f> 

6 M»S*6©»ifA©»ttJ9^> 

7 SIS C/V-H 

8 JRHftJ&l? 

9 /XML 

10 &ffi#XiSA:7'f> 

II Ettst 
12 M&Ss 
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